Intraocular pressure (lOP) and pulsatile ocular bloodftow (POBF) have been recorded in 15 patients with unilateral non-arteritic anterior ischaemic optic neu ropathy (na-AION) and in 28 healthy subjects of comparable age. Measurements were obtained in both the upright and lying postures with a pneumotonometer linked to a Langham ocular bloodftow system.
Non-arteritic anterior ischaemic optic neuro pathy (na-AION) results from ischaemia of the retrolamina part of the optic nerve head. 1 Classically it causes painless loss of vision or visual field, often noticed by the patient on waking. Acutely there is swelling of the optic disc. This is associated with peripapillary haemorrhages and followed after some weeks by pallor of the disc. Experimental work has shown that the clinical picture of the disease can be produced by occlusion of one or more of the posterior ciliary arteries.2 Pathological data on the clinical condition in man is scant. 3 To date there is no documented evidence of posterior ciliary artery occlusion.
In the absence of overt arterial occlusion ischaemia presumably results from a reduc tion of ocular perfusion. This is dependent both on the pressure of blood in the supplying arteries and the lOP. The role of an elevation of intraocular pressure in na-AION remains controversial. Reports of an increased lOP in The mean spherical refraction of this group was 1.4 ± 0.5 dioptres. The following protocol was observed for both groups of subjects. Refractive and slit lamp examination and fundoscopy was first performed on all subjects. Prior to measure ment the subject rested sitting for 10 minutes.
This was followed by a period of five minutes standing. Measurement of blood pressure and pneumotonometric recordings were then made. The subject then lay down 15 minutes using one pillow as a headrest and the pro cedure was repeated.
Statistical Analysis
Differences between subjects were assessed with unpaired t-tests. Within subject differ ences were analysed with paired t-tests.
Results are expressed as the mean ± the stan dard error of the mean (SEM).
Results

Intraocular Pressure
In healthy subjects there was no significant (29 ) difference between the right and left eyes; thus only the data for the right eye is given.
There was no significant difference in the lOP between the two groups in either the standing or the lying position (Table I ). Both showed a significant postural rise in intraocular pres sure on lying down (Fig. 1 ). In the right eye of the healthy group this was 2.2 ± 0.4 mmHg (P<O.OOl). The rise in the na-AION group was 3.9 ± 0.4 mmHg in the affected eye and 3.6 ± 0.6 mmHg in the unaffected eye (P<O.OOl for both eyes). The difference in the postural change in lOP between the healthy group and the subjects with na-AION was sig nificant (P<O.Ol for the affected eye and P<0.05 for the unaffected eye).
Pulsatile Ocular Bloodfiow
There was no significant difference in POBF between the affected and the unaffected eyes of subjects with na-AION nor was there any difference between either eye of this group of subjects and the right eyes of the healthy group (Table I) . In both healthy subjects and subjects with na-AION there was a postural fall in POBF (Fig. 2) .
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• Unaffected eye na-AK>N patient .. (P<O.Ol), in the affected eye of na-AION subjects -84 ± 24 ul/min (P<O.Ol) and in the unaffected eye -83 ± 26 ul/min (P<O.OOl).
There was no difference between the two eyes of subjects with unilateral na-AION in the pulse amplitude of the intraocular pres sure pulse nor was there any difference in the pulse volume. The measurements in these subjects were the same as in the healthy group (Table I) .
Systemic Blood Pressure
A significant difference in mean blood pres sure between the two groups was found (Fig.  3) . The mean standing blood pressure in the healthy group was 98 ± 2.2 mmHg and in the na-AION group 111 ± 3.7 mmHg (P<O.OOl). On lying down the mean blood pressure fell in the healthy group to 90 ± 2.1 mmHg and in the na-AION group to 104 ± 3.4 mmHg. The postural fall in blood pressure in both groups was significant (P<0.05 for the na-AION group, P<O.OOl for the healthy group). There was no significant difference in pulse rate between the two groups in either posture (Fig. 4) but again in both groups a significant reduction was seen on lying down 8 ± 1.8 beats/min P<O.OOl in the na-AION group, 11 ± 1 beats/min P<O.OOl in the healthy group).
Discussion
Although both the clinical and pathological appearance of na-AION can be mimicked by experimental occlusion of the posterior ciliary vessels it is far from clear what the patho genesis of this often bilateral disease is in man. Structural changes causing crowding at the optic nerveI4,15.16 as well as reduced per fusion due either to vascular abnormali ties17, 18, 19, 20, 21 or raised IOP4,5,6,22 have all been suggested as having a role in the pathogenesis of the condition. An increase in the incidence of hypertension and diabetes, both of which have pathological effects on the micro-circu lation, has also been reported,23,24 Olver et at.25 using microvascular corrosion casting techniques have demonstrated an altitudinal vascular supply to the retrolaminar optic nerve in which a reduction in perfusion pres sure might cause a selective infarction of part of the optic nerve producing the typical altitu dinal field defect. Furthermore as there is such an enormous variation in the anatomy of the blood supply to the anterior optic disc itself26 different factors may assume greater importance in the individual patient. Rela tively small changes in the perfusion of the retrolaminar optic nerve may thus be of great importance in causing ischaemia.
The results of this study have shown that contrary to the findings of Katz4 there appears to be no significant difference in lOP either between the affected and unaffected eyes of patients with na-AION or between these patients and healthy subjects. There is, how ever, a significantly larger difference in the postural change in lOP in patients with na AION on changing from the standing to the lying position. Williams et at.27 reported an abnormal postural rise in lOP in hypertensive and diabetic patients. The mean blood pres sure of the na-AION group was significantly higher than the control group, indeed five of these patients were on medication for hyper tension. The increased mean blood pressure in the na-AION subjects may thus account for the increased postural pressure rise observed.
There has been some debate about the importance of an abnormality in lOP as a con tributory factor in the pathogenesis of na AION.4,5,6 A sudden rise in lOP may be of importance if a critical state of perfusion in the retrolamina disc already exists. A similar mechanism has been postulated for the patho genesis of the disease when it is seen soon after cataract surgery. 22 Quantitive measurement of ocular blood flow using this technique is open to criticism. The pneumotonometer itself has been found to give pressure measurements that correlate well with the Goldmann tonometer. 28 The pulse amplitude of the pressure pulse, how ever, may be dependent on the initial ocular volume and hence in part be dependent on the refractive state of the eye with more hyper metropic individuals having a bigger pulse amplitude. 29, 30 The difference in our study between the refraction of the healthy subjects and those patients with na-AION was only 1.2 dioptres. Work is currently being undertaken in this department to evaluate more fully the relationship between pulse amplitude, POBF and axial length of the eye. No difference in POBF was found either between affected and unaffected eyes of patients with na-AION or between these patients and healthy subjects. The mean blood pressure of the na-AION group was sig nificantly higher than that of the healthy group, however. As there was no significant difference in lOP between the two groups perfusion pressure in the na-AION group should be greater. The similarity of POBF in the two groups despite this expected elevation of perfusion pressure in the na-AION group may reflect the increased peripheral vascular resistance seen in hypertension. A difference in ocular vascular resistance between the two groups will complicate the comparison between them for it may alter the relationship between pulsatile and non-pulsatile flow. A comparison between the affected and unaffected eyes of the na-AION group will circumvent this difficulty.
No asymmetry was noted between the two eyes in patients with unilateral na-AION. This suggests the absence of major occlusive intra or extra ocular vascular disease on the affected side. A transient vascular occlusion during the acute phase of na-AION cannot, however, be excluded.
There was a marked and similar postural reduction in POBF on lying down in both groups (Fig. 2) of some 19%. The pulse vol ume was not significantly altered when pos ture changed although all groups showed a slight decrease (Table I ). The reduction in POBF was associated both with a reduced pulse rate (Fig. 4) in the supine position and a reduction in mean blood pressure (Fig. 3) . It must be remembered, however, that this tech nique is measuring only the pulsatile com ponent of ocular bloodflow. There may well be a change in the ratio of pulsatile to non pulsatile flow on changing posture. If the change in POBF does reflect a change in total bloodflow the reduction on assuming the supine posture observed here may be of importance in the pathogenesis of na-AION. The micro-circulation to the retrolaminar part of the disc may already be compromised by structural factors or pathological vascular changes and this reduction in flow may be suf ficient to cause ischaemia of the optic nerve head.
Conclusion
A pneumotonometer linked to a Langham Ocular Blood Flow System has been used to measure the postural change in lOP and to derive a measurement of POBF in healthy subjects and patients with na-AION. A sig nificant increase in the postural rise in patients with na-AION has been found. POBF is reduced both in healthy subjects and patients with na-AION on lying down. If this postural reduction in POBF reflects a reduction in bloodflow as a whole this together with a rise in lOP may result in reduced perfusion of the optic nerve head in the supine position. Assumption of the supine position may thus result in a critical state of perfusion at the optic nerve head. It is of interest in this res pect that patients often first notice symptoms of the condition on waking when not only will they have been supine but their pulse rate and blood pressure will also have been reduced, possibly for some hours.
